Synthesis and processing of rat sperm-associated alpha-L-fucosidase.
alpha-L-Fucosidase (alpha-fucosidase) is the most active of a number of glycosidases measured in rat epididymal sperm through use of artificial 4-methylumbelliferyl substrates. In addition, enzyme activity can be detected in purified populations of testicular germ cells; in comparison to round spermatids, caput epididymal sperm show at least a 1.8-fold increase in alpha-fucosidase activity per cell. Metabolic labeling of cultured testicular germ cells, followed by immunoprecipitation and SDS-PAGE, reveals synthesis of alpha-fucosidase as a polypeptide of 54 kDa in pachytene spermatocytes and round spermatids but no synthesis in condensing spermatids. This polypeptide is N-glycosylated but does not undergo further processing as determined by pulse/chase labeling and treatment with endoglycosidase H. In contrast, the alpha-fucosidase synthesized by cultured clone 9 cells (a rat liver-derived cell line) undergoes processing from a 54-kDa precursor to a slightly larger intermediate centered at 56 kDa on SDS-PAGE (via carbohydrate modification) and finally to a 52-kDa mature polypeptide. Immunoblotting confirms the presence of the 54-kDa form of alpha-fucosidase in testicular germ cells and shows the existence of a 52-kDa mature polypeptide in epididymal sperm. In addition, immunoreactive polypeptide is more prominent in caput epididymal sperm preparations; this is consistent with the increase in enzyme activity. In the absence of alpha-fucosidase synthesis beyond the round spermatid stage of development, it appears that alpha-fucosidase may be acquired from the luminal fluid by sperm during transit through the excurrent duct system. This hypothesis is supported by evidence that metabolically labeled cultured epididymal epithelial cells synthesize and secrete into culture medium an immunoprecipitable 58-kDa alpha-fucosidase polypeptide. Analysis of sperm isolated from the first part of the caput epididymis indicates that both acquisition and processing of sperm-associated alpha-fucosidase takes place prior to or concomitant with arrival of sperm in the epididymis.